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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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DETAILED ACTION 

Election/Restrictions 

1. Restriction to one of the following inventions is required under 35 U.S.C 121: 

I. Claims 1-12 and 19-24, drawn to a magnetic memory device, classified in class 
365, subclass 158. 

II. Claims 13-18, drawn to a method for storing/writing data to a magnetic memory 
device, classified in class 365, subclass 225.5. 

2. The inventions are distinct, each from the other because of the following reasons: 
Inventions I and II are related as product and process of use. The inventions can be 

shown to be distinct if either or both of the following can be shown: (1) the process for using the 
product as claimed can be practiced with another materially different product or (2) the product 
as claimed can be used in a materially different process of using that product (MPEP 
§ 806.05(h)). In the instant case, the magnetic memory device of Group I can be used in a 
materially different process than that of Group II (for example, post- or pre-heating, etc.). 

Because these inventions are distinct for the reasons given above and have acquired a 
separate status in the art as shown by their different classification, and the search required for 
Group II is not required for Group I, restriction for examination purposes as indicated is proper. 

3. During a telephone conversation with Mr. Dan Hu on 21 October 2004, a provisional 
election was made without traverse to prosecute the invention of Group I, claims 1-12 and 19-24. 
Affirmation of this election must be made by applicant in replying to this Office action. Claims 
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13-18 are withdrawn from further consideration by the examiner, 37 CFR 1. 142(b), as being 
drawn to a non-elected invention. 

4. Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in compliance with 37 CFR 1 .48(b) if one or more of the 
currently named inventors is no longer an inventor of at least one claim remaining in the 
application. Any amendment of inventorship must be accompanied by a request under 37 CFR 
1.48(b) and by the fee required under 37 CFR 1.17(i). 

Information Disclosure Statement 

5. Acknowledgment is made of applicant's Information Disclosure Statement (IDS) Form 
PTO-1449, filed 08 September 2003. The information disclosed therein was considered. 

Specification 

6. Claims 1 and 19 are objected to because of the following informalities: 

Each of said claims recites "an array of a magnetic storage cells" which appears to be in 
error; it will be understood as -an array of magnetic storage cells—. 

Claim 19 recites "each region" which lacks antecedent basis in the claim; it will be 
understood as -each cell-, as in claim 1. 

Claim 19 recites "said at least one" in line 14 of the claim, which appears to be referring 
to -said at least one magnetic storage cell-, and it will be understood as such. 

Appropriate correction is required. 
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7. Applicant is reminded of the proper language and format for an abstract of the disclosure. 

The abstract should be in narrative form and generally limited to a single paragraph on a 
separate sheet within the range of 50 to 150 words. It is important that the abstract not exceed 
150 words in length since the space provided for the abstract on the computer tape used by the 
printer is limited. The form and4egal phraseology often used in patent claims, such as "means" 
and "said," should be avoided. The abstract should describe the disclosure sufficiently to assist 
readers in deciding whether there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information given in the 
title. It should avoid using phrases which can be implied , such as, "The disclosure concerns," 
"The disclosure defined by this invention," "The disclosure describes," etc. 

The abstract of the disclosure is objected to because it uses the phrase "is disclosed" 

which can be implied. It is suggested that "A memory device" be replaced with -In a memory 

device--, and "cells is disclosed. Each" be replaced with —cells, each—. Correction is required. 

See MPEP § 608.01(b). 



Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

9. Claims 1-7, 10 and 1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by Nickel 



et al. 



(U.S. Pat. Appl Pub. No. 2002/0089874). 
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Nickel, for example in Figs. 1-4, discloses an array (1 12 in Fig. 3) of magnetic storage 
cells (114), each cell comprising a first magnetic layer (12 in Fig. 1), a second magnetic layer 
(14), and a dielectric (16), a first set of conductors for writing (including 18), and a second set of 
conductors for heating (22); wherein the first set of conductors is electrically isolated (via 24) 
from the second set of conductors; wherein heating reduces the magnetic coercivity (see for 
example paragraph [0021]); wherein the array comprises spin tunneling storage cells (with an 
SDT junction; see for example paragraph [0016]) or giant magnetoresistive storage cells (with 
GMR effect; see for example paragrph [0015]), which comprise anisotropic magnetoresistive 
material (due to presence of "easy" axis; see for example paragraph [0016]); wherein said second 
conductor set includes a heater element (120b in Fig. 4) placed in series (120b in series with 
120a in Fig. 4), wherein said heater element is a resistive device (see for example paragraph 
[0033]). 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

11. Claims 1, 8, 9, 19-21, 23 and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hidaka (U.S. Pat. No. 6,542,402) in view of Abraham et al. (U.S. Pat. No. 
6,385,082). 
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Hidaka, for example in Fig. 20 with reference to Fig. 42, discloses a first magnetic layer 
(FL in Fig. 42, as applied to MTJ in Fig. 20) having a fixed orientation, a second magnetic layer 
(VL) having a non-fixed orientation, a dielectric (TB) (forming a spin tunneling storage cell 
MTJ); a first set of conductors positioned above (WWL in Fig. 20) and below (WBL) said first 
and second magnetic layers (of MTJ) for writing; and a second set of conductors above (RBL) 
and below (including 140) said first and second magnetic layers (of MTJ) for applying voltage 
across a said magnetic storage cell for reading. 

However, Hidaka does not disclose that the second set of conductors are for heating with 
the magnetic storage cell serving as an electrical heating element. Also, Hidaka does not 
discloses an electronic device comprising such memory device, along with a processor, an input 
device and an output device. 

Abraham, for example in Fig. 5, discloses applying a voltage (via 54) across a magnetic 
storage cell (50) for heating the cell, with the magnetic storage cell serving as an electrical 
heating element (column 5, lines 49-57). 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to modify the device of Hidaka by applying a heating voltage via the 
existing second set of conductors during writing operations, for the purpose of reducing writing 
errors and therefore increasing the writing accuracy (see for example Abraham column 3, lines 
26-30), with increased flexibility in controlling the storage cell heating (since heating conductors 
are separate from write conductors). Further, it would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to incorporate the memory device 
of the Hidaka/ Abraham combination in an electronic device comprising a processor, an input 
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device and an output device, since such electronic device was common and well known in the 
art. 

12. Claims 12 and 22 are rejected under 35 U.S. C. 103(a) as being unpatentable over Hidaka 
(U.S. Pat No. 6,542,402) in view of Abraham et al. (U.S. Pat No. 6,385,082) as applied to 
claims 1 and 19 above, and further in view of Kim et al. (U.S. Pat Appl. Pub. No. 
2003/0235072). 

The Hidaka/Abraham combination discloses a memory device and an electronic device as 
in claims 1 and 19 above, with the exception of a resistive heating element in series with a 
magnetic storage cell. Kim, for example in Fig. 1, discloses a resistive heating element (50) in 
series with a magnetic storage cell (52a). It would have been obvious at the time the invention 
was made to a person having ordinary skill in the art to modify the storage cell of the 
Hidaka/Abraham combination by incorporating a resistive heating element in series with the 
storage cell (as in Kim), for the purpose of enhancing and improving the efficiency of the storage 
cell heating. 

Conclusion 

13. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Leuschner (U.S. Pat. No. 6,704,220) discloses an MRAM with heating elements. 
Abraham et al. (U.S. Pat No. 6,724,674) discloses an MRAM with heating elements. 
Tang (U.S. Pat. No. 6,744,651) discloses an MRAM with heating elements. 
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14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jung (John) Hur whose telephone number is (571) 272-1870. 
The examiner can normally be reached on M-F 6:30 AM - 3:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Elms can be reached on (571) 272-1869. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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